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Introduction
Falls are the most common reported safety incidents and 
a good quality indicators of hospital inpatients [1, 2]. 
A fall is often defined as “inadvertently coming to rest 
on the ground floor or other lower level, excluding in-
tentional change in position to rest in furniture, wall or 
other objects” [3].
Falls among hospital inpatients are common, generally 
ranging from 3 to14 per 1000 patient-days, resulting in 
31.1% low harm, 3.6% moderate harm and 0.6% severe 
harm. They cause physical and psychological harm and 
are associated with impaired rehabilitation, increased 
length of stay and excess cost [1].
The majority of inpatient falls studied is retrospective 
and rely solely on data from medical records or incident 
reports. Information from risk management databases is 
often incomplete and may not identify potential causal 
factors for falls [4].
Despite the presence of strong evidence that falls are 
preventable, they still remain a major cause of morbidity 
in hospitalized elderly patients [5] with scarcity of evi-
dence for successful preventive strategies [6].
Prospective and intensive examinations of patients who 
fall and circumstances surrounding falls are required to 
gain a full understanding of the epidemiology of hospital 
falls [4], specifically in Egyptian hospitals.
The aim of the following work is to estimate the inci-
dence of falls during hospital stay in different wards in 
Ain Shams University Hospitals and to describe its pat-
tern identifying the contributing risk factors.
Subjects and methods
A prospective follow up study design was conducted in 
Ain Shams University hospitals from January till March 
2009.
A sample size of 1700 participants was sufficient to elu-
cidate an incidence of 9 to 11 per 1000 person-days at 
0.05 alpha error and 0.80 power of the test.
An interview questionnaire was developed and validated 
through a pilot study on 20 inpatients. It included socio-
demographic data, clinical data about main reason of 
hospital admission, chronic illness, visual and hearing 
impairment, walking problems as articular disease, neu-
rological diseases, nocturnal urination and use of walk-
ing aids and the presence of a companion during hospi-
talization, circumstances of the fall incident in terms site 
(in room, bathroom, corridor, on stairs) timing (night or 
day timing of fall), hospital stay day, type, provisional 
cause of fall from the patient point of view (drowsiness, 
slippery surfaces, darkness) consequences of fall (con-
tusion, injury, fracture, loss of consciousness), walking 
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Summary
Background. Patient falls and injuries during hospitalization is 
a good quality indicator of safety of inpatients. Data on inpatients 
falls are deficient in Egyptian hospitals. Ain Shams university 
hospitals do not have any recording system for falls.
Aim. This study aimed at estimating the incidence density of falls 
and describing pattern and risk factors contributing to falls in Ain 
shams university hospitals.
Subjects and methods. A prospective follow up study was 
conducted on inpatients admitted to Ain Shams university 
hospitals. Patients were followed up for a maximum of two 
weeks for the occurrence of fall. An interview questionnaire 
addressed to in-patients was designed to investigate the inci-
dent of fall. Type of fall, provisional cause, consequences, 
night or day timing of fall, walking condition in hospital and 
past history of fall were among the factors investigated in the 
incident of fall. Questionnaire assessing the basic and instru-
mental daily activities for the elderly (≥ 60 years) was com-
pleted.
Results. 1779 patients were included in the study in eight differ-
ent wards with a mean age of 41.8 years. The incidence density 
of falls was 9 per 1000 patient days. Logistic regression analysis 
identified male gender, walking difficulties in-hospital and his-
tory of falls before hospitalization as independent risk factors for 
falls among below 60 years patients.
Conclusion. Incidence of falls is relatively high among the stud-
ied university hospitals. Identified risk factors differed among 
adults compared to elderly.
Recommendations. Measuring, monitoring and assessing fall 
rates are strongly recommended using a valid and reliable tool to 
improve quality of health services.
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condition in hospital and past history of fall, basic [7] 
and instrumental daily activities [8] for the elderly (≥ 60 
years). Different activities were asked whether done 
without assistance or with partial or complete assist-
ance. A total score ≤ 9 is considered dependent in the 
basic activity scale (Total score = 12) while a score ≤ 12 
is considered dependent in instrumental daily activities 
(Total score = 16).
An informed consent was obtained from the participants 
explaining the aim and the importance of the study. The 
study was approved by Ain Shams University Ethical 
Committee.
Newly admitted patients were followed for a maximum 
of 2 weeks, depending on previous studies identifying 
the median duration of hospital stay as 14 days. Different 
wards were visited on alternate days of the week to record 
incidence of falls. Patients admitted before collection of 
data were asked retrospectively about incidence of falls 
during their previous hospital stay days that were ranging 
between 1 to 2 weeks. Patients who refused to participate 
or are comatosed were excluded from the study.
Data was revised for completeness and consistency and 
analyzed using SPSS program version 16.0 and STA-
TA 10.0. Univariate analysis (chi-
square and Mann Whitney test of 
significance). Logistic regression 
analysis was performed on elder 
and adults groups to identify pre-
dictor of falls. All variables at 0.10 
significance level were submitted 
for prediction model generation.
Results
The study included 1779 inpatients. 
Their mean age was 41.8 ± 17.1. 
Most of the study group were 
married (78.2%) and have chil-
dren (77.9%). Females consti-
tutes 58% of the study group, and 
34.6% were illiterate. Most of the 
study group lives in urban areas in 
Egypt (76.6%). 46.6% of the study 
group were housewives, 16.2% had 
skilled occupations and 16.2% do 
not work. The median length of 
stay of the observed inpatients was 
8.0 days.
The incidence density of falls was 
9 per thousand patient days being 
higher in elderly and in the oph-
thalmology department (Tab. I).
Most of fallers, fell once (73.5%) 
37.3% and 24.7% of falls occurred 
inside their rooms and in the bath-
room respectively, mostly in the 
form of sliding (27.1%) (Tab. II).
Males (11%) and elderly (≥ 60 
years and above) (11.8%) fell at 
a higher rate than females (8.1%) 
and younger age groups (8.8%). The difference was sta-
tistically significant for the gender only (P = 0.04). Also 
inpatients in the geriatric departments fell at a higher 
rate (20.4%) than inpatients in other departments and 
the difference was statistically significant (P = 0.005) 
(Tab. III).
Patients suffering from chronic diseases (11.2%) and re-
port medical treatment as a cause of hospital admission 
(13.4%) and those with visual problems (11.6%) showed 
a higher rate of falling than non- chronically ill (8%) 
(p < 0.05).
Inpatients with walking problem (14%) due to neurolog-
ical causes (21.8%) and using walking aids (14.4%) fell 
at a higher rate than those without no walking problems 
(6.8%), having other causes than neurological causes 
and not using walking aids (8.2%) (p < 0.05).
Patients suffering urine incontinence (14.7%) and noc-
turnal urination (11.5%) fell at a higher rate than those 
who did not suffer from either problem (8.1% and 6.7%, 
P = 0.000 and P = 0.001 respectively).
Inpatients recalling a history of falls before hospital 
admission (16%) experienced falling at a higher rate 
than those with negative history for falling (6.4%) 
Tab. I. Incidence density of falls in the studied patients, those above and below 60 years and in 
the different departments of the hospital.
Total hospital stay 
Days
Number 
of falls
Incidence density
(per thousand)
All patients 24777 223 9.0
< 60 years
≥ 60 years
22276
2501
194
29
8.7
11.5
Departments
Internal medicine
Surgery
gyn and obstetric
ent
ophthalmology
geriatric
neurology
neurosurgery
6001
7878
5740
1108
774
807
1141
1328
66
50
47
16
13
12
8
11
10.9
6.3
8.1
14.0
16.0
14.0
7.0
8.0
Tab. II. description of falls among the study group n = 166.
Category No (%) Category No (%)
Number of Falls
once
twice
thrice or more
122 (73.5)
24 (14.5)
20 (12.0)
Cause of falling
don’t know
dizziness
Slippery floors
more than one cause
25 (15.1)
88 (53.0)
18 (10.8)
35 (21.1)
Site of fall
Inside the room
outside the room
In the bathroom
on the stairs
others*
more than one place
62 (37.3)
24 (14.5)
41 (24.7)
14 (8.4)
13 (7.8)
12 (7.2)
Results of falling
nothing
contusion / haematoma
wound
fracture
loss of consciousness
more than one result
62 (37.3)
55 (33.1)
13 (7.8)
1 (0.6)
32 (19.3)
3 (1.8)
Time of falling
day
night 
74 (44.6)
92 (55.4)
How did he/she fall?
from the bed
Sliding
Slipping
Syncope
28 (16.9)
45 (27.1)
53 (31.9)
40 (24.1)
patients that have fallen during hospital stay were 166 (9.3%); * 7 patients fell in the examination room, 
2 patients in delivery room and 4 patients in the X-ray room.
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(P < 0.001). The highest odds ratio in 
the studied risk factors was having a 
walking problems and experiencing 
previous falls before hospital admis-
sion (Tab. IV).
Fallers reported a longer hospital stay 
than non fallers. Impaired basic and 
Instrumental daily activities score 
was reported by elderly fallers than 
non fallers and the difference was 
statistically significant. (Tab. V). De-
pendency in basic and instrumental 
daily activities in relation to falling 
among the elderly are shown in Fig-
ures 1 and 2.
History of previous falls before hospital 
admission and admission due to medi-
cal condition had the highest odds ratio 
among those less and above 60 years 
respectively in the backward logistic 
regression model (Tabs. VI-VII).
Factors entered in the model are gen-
der, duration of hospital stay, presence 
of DM, presence of hypertension, pres-
ence of visual problems, incontinence, 
walking difficulties inside hospital, ad-
mission due to medical reasons, walk-
ing problems, falls before entry, hear-
ing problems, basic and instrumental 
daily activities.
Discussion
Monitoring falls incidence is an evaluating tool for the 
care given to inpatients during their hospital stay [9]. 
The current study revealed that the overall hospital rate 
of falls among inpatients in different departments was 9 
falls per 1000 patient days. This rate is higher than other 
study [9] who found an incidence rate of 2.2 per 1000 
patient days. Ain Shams university hospitals more than 
2000 beds compared to the Swiss university hospital that 
comprises only 800 beds, that might have created the 
difference as larger number of beds deserve more care. 
The present study’s results are comparable to Healey 
et al. [1], who found an incidence rate of fall ranging 
from 4.8/1000 patient days in acute and 8.4/1000 patient 
days in community hospitals in England. Ain Shams 
University hospitals provide both acute and community 
based services. Fallers defined in different ways in dif-
ferent studies [10] could create such differences.
Prevalence of fall in this study was 9.3% compared to 
1.3% in Nakai et al. [11]. Difference in study methodol-
ogy; definition of fall, fall reporting tools might have 
created the difference. Nakai et al. source of data was 
falls register completed by nurses and other hospital 
employee witnessing the incident of falls. The interview 
questionnaire completed by the patient, used in this 
study, might be rather subjective. Also our calculated 
rate was higher than Schwendimann et al. [12], study 
Tab. III. Socio-demographic factors in relation to falls among the study group.
Socio-demographic 
factors
Fall during hospital stay OR
(95% CI)
P value
Yes
No (%) 
No
No (%)
Gender
female
male
84 (8.1)
82 (11)
947 (91.9)
666 (89)
1.39
(1.0-1.94)
0.04
Social status
married
Separated/divorced
widowed
Single
122 (8.8)
5 (15.2)
16 (11.7)
23 (10.4)
1266 (91.2)
28 (84.8)
121 (88.3)
198 (89.6)
0.48
Age
< 60
≥60 
128 (8.8)
38 (11.8)
1330 (91.2)
283 (88.2)
1.40
(0.9-2.08)
0.08
Education
Illiterate
read & write
School
university
Below age
57 (9.3)
14 (7.9)
73 (9.4)
19 (9.7)
3 (18.8)
558 (90.7)
163 (92.1)
703 (90.6)
176 (90.3)
13 (81.3)
0.709
Residence
rural
urban 
37 (8.9)
129 (9.5)
379 (91.1)
1234 (90.5)
0.72
Hospital departments
Internal medicine
Surgery
gyn.& obst.
ent
ophthalmology
geriatrics
neurology
neurosurgery
48 (11.5)
35 (7.6)
34 (6.5)
9 (11.4)
13 (9.7)
10 (20.4)
8 (14.8)
9 (15)
371 (88.5)
427 (92.4)
488 (93.5)
70 (88.6)
121 (90.3)
39 (79.6)
46 (85.2)
51 (85)
0.005
where falls was experienced by 7.2% in a 300 bed urban 
public hospital.
Incidence of falls in different departments, showed var-
ied rates that could be attributed to differences in pa-
tients’ characteristics. A higher rate of falling was found 
in different departments compared to Schwendimann 
et al. [13],. Generally, elderly (≥ 60 years), in all depart-
ments fell at a higher rate (11.8%) than the younger age 
groups (8.8%) (OR = 1.40, CI 0.9-2.08).
Fall has multifactorial etiology comprising both intrin-
sic and extrinsic causes [2]. Extrinsic causes of falling 
are mostly related to the hospital environment. Though 
extrinsic factors were not investigated in this study, but 
16.9% of patients reported that they had fallen down 
from their beds. Diccini et al. [14] had attributed patient 
falling in 16.7% to lowered bed rails and in 50% to ab-
sent rails. In Ain Shams university hospital, most beds 
had absent bed rails. Another study showed that bedrails 
do not significantly reduce either falls or other serious 
injuries [10]. Tzeng and Yin [15] had found that the av-
erage height of patient beds among fallers was signifi-
cantly higher than non fallers.
Longer hospital stay was associated with higher rate of 
falls (P < 0.001). This observation is supported by Nakai 
et al., 2006 [11] who conducted his study in hospital of 
Nippon Medical school.
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55.4% of patients in this study fell by night, this agrees 
with Kallstrand and Hildingh [16] who found that the 
majority of falls occurs between 12.00 and 6.00 a.m. Re-
duced number of nurses in night shift would give more 
chance for falls to occur.
The main sites of falling were inside the room (37.3%) 
and bathroom (24.7%). 8.4% fell on stairs and 7.2% fell 
in more than one place. A study [17] conducted in the 
emergency department in Indiana University hospital 
School of Medicine found that 64.3% of fallers fall-
ing inside the emergency department and 10.7% fell in 
the restroom. Chen et al. [18] reported that falls among 
elderly inpatients falling in the bathroom was 18.9%. 
Masud et al. [10] argued that 10% of falls related deaths 
are stair-related, and 75% of falls on stairs occur during 
descent.
As regard the intrinsic factors of falling, like Chen 
et al. [19], a previous history of fall before hospital ad-
mission was a significant factor of falling but at a higher 
rate compared to our study this might be attributed to a 
lower mean age in our study (41.8 vs. 68.2 years in Chen 
et al. study). Others [20] had found that history of falls, 
urination problems, transfer/mobility difficulty, walking 
dependency showed significant difference on adjusted-
odds ratio for fall in their case control study conducted 
on ≥18 years old inpatients in five university hospitals 
and a general hospital in Korea. Tanaka et al. [21] in 
studying the independent risk factor related to falls dur-
ing hospitalization had found a hazard ratio of history 
of falls was 1.2 compared to an odds ratio of 3.2 in our 
study.
In this study, independent factors of falls were identified 
as male gender, walking difficulties inside the hospital and 
history of fall before hospital admission among younger 
than 60 years patients. In elderly, diabetes was one of the 
independent risk factors for falling. This was consistent 
with Corsinovi et al. [22] who found that diabetes was the 
strongest independent risk factor for falling in their study 
conducted in an acute Geriatric ward in a university hos-
pital in Italy.
Tab. IV. factors affecting falls among the study group.
Factors Falls during hospital stay
Yes
No (%) 
No
No (%)
OR
(95% CI)
P value
Chronic illness
absent
present 
83 (8.0)
83 (11.2)
958 (92)
655 (88.8)
1.46
(1.05-2.04)
0.019
Cause of entry
Surgery
Invasive investigation
non-invasive investigation
medical treatment
labor
others
55 (7.7)
8 (7.8)
6 (8.1)
80 (13.4)
9 (4.3)
8 (9.5)
656 (92.3)
95 (92.2)
68 (91.9)
518 (86.6)
200 (95.7)
76 (90.5)
0.001
Visual problems
absent
present
93 (8.1)
73 (11.6)
1055 (91.9)
558 (88.4)
1.52
(1.09-2.14)
0.01
Walking problems
absent
present
78 (6.8)
88 (14.0)
1072 (93.2)
541 (86)
2.26
(1.61-3.17)
0.000
Cause of walking problems
Joint & Bone disease
Imbalance
neurological
others
more than one cause
20 (8.0)
11 (16.4)
17 (21.8)
17 (13.4)
23 (21.7)
231 (92.0)
56 (83.6)
61 (78.2)
110 (86.6)
83 (78.3)
0.002
Using a walking aid
no
yes
90 (8.2)
34 (14.4)
1004 (91.8)
202 (85.6)
1.80
(1.2-2.9)
0.003
Urine incontinence
no
yes
59 (13.2)
29 (16.0)
389 (86.8)
152 (84.0)
0.3
Nocturnal urination
no
yes
56 (6.8)
110 (11.5)
765 (93.2)
848 (88.5)
1.70
(1.26-2.56)
0.001
Falls before hospital entry
no
yes
80 (6.4)
86 (16.0)
1161 (93.6)
452 (84.0)
2.81
(1.87-3.9)
0.000
Presence of companion
no
yes
68 (7.8)
98 (10.9)
809 (92.2)
804 (89.1)
1.45 (1.04-2.03) 0.02
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“Being dependent” in instrumental 
daily activities, was one of the inde-
pendent risk factors of falling among 
elder (OR = 2.1, 95%CI 0.56 to 
5.48), this was supported by Heinze 
et al. [23], in Germany, who conclud-
ed that care dependency was a stable 
risk factor for falls in hospital elder-
ly patients. Falls occur at a high rate 
among basic daily activities depend-
ent patients (OR = 2.8, 95%CI 1.39 to 
5.92) and in instrumental daily activi-
ties (OR = 2.54, 95%CI 1.08 to 6.00). 
Krauss et al. [24] found that two of the 
basic daily activities were associated 
with falling: getting up and urine or fe-
cal incontinence.
In Terrell et al. study [17], 7.8% of falls 
resulted in lacerations and 3.6% result-
ed in haematomas compared to 8% and 
33.1% respectively in our study. Mini-
mizing harm after fall, would necessi-
tate more environmental intervention. 
Injuries occurred in 40.9% of falls in 
Krause 2005 study [24], this was com-
parable to our study where 38.7% of 
falls suffered contusions and wounds.
Oliver et al. [25] reported that be-
tween 1% to 3% of falls in hospi-
tals result in fractures in the United 
States. This agrees to the finding in 
our study where 0.6% of fallers in 
our study had fractures as a result of 
their falls.
Fig. 1. Basic daily activities in relation to falls among elderly  
inpatients.
Fig. 2. Instrumental daily activities in relation to falls among elderly 
inpatients.
Tab. VI. Backward logistic regression model for risk factors of falls inside the hospital: (cas-
es below the age of 60 years).
P OR 95% CI
Sex (males) 0.1 1.4 0.87-2.55
walking difficulties inside hospital 0.01 2.1 1.13-3.97
falls before hospital admission 0.000 3.2 1.90-5.67
chi-square = 25.9; p=0.000; hosmer and lemehsow test p = 0.620.
Tab. VII. Backward logistic regression model for risk factors of falls inside the hospital (cas-
es above the age of 60 years).
P OR 95% CI
diabetes 0.14 2.0 0.7-5.4
walking difficulty inside hospital 0.12 2.1 0.8-5.8
admission due to medical condition 0.01 4.2 1.2-13.7
Instrumental daily activity 0.09 2.1 0.86-5.48
chi-square = 20.7; p = 0.000; hosmer and lemehsow test p = 0.93.
Tab. V. falls in relation to mean age, mean duration of stay of the patients, mean basic & 
mean instrumental activities of the elderly patients. data are non parametric.
Median (IQR) Z significance
Age of the patients in years
falls
no falls
Duration of stay of the patients
falls
no falls
Basic daily activities
falls
no falls
Instrumental Daily activities*
falls
no falls
44.5 (27-59)
41 (27-55)
10 (5-17.5)
8 (4-15)
8 (5.7-10.2)
10 (7-12)
6 (3-10)
10 (6-15)
0.9
3.5
2.6
3.7
0.3
0.000**
0.000**
0.000**
* calculated for elderly only (mann whitney test is used).
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Recommendations
Calculated rates can be used for evaluation of the care 
given. Measuring, monitoring and assessing fall rates are 
strongly recommended using a valid and reliable tool. 
More assistance should be provided to males below 60 
with walking difficulties with history of previous falls. 
While for elderly more care should be directed to diabet-
ics, with walking difficulties and patients with impaired 
ADL assessment.
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